INTRODUCTION
Interferon production in cultured cells is thought to result from de-repression of a cellular gene (reviewed by Burke, I97O), but it is not clear whether the de-repression results from specific de-repressor molecule(s) added to cells or whether the de-repressor molecules are produced by the cells in response to a wide range of stimuli (Lockart, ~97o) . The specificity for induction of interferon may reside in a double-stranded RNA structure (Field et al. I967, ~968; Lampson et al. r967; Tytell et al. ~967; Dianzani et al. I968; Finkelstein, Bausek & Merigan, 1968 ; Hilleman, I968; ¥il6ek et al. I968 ; Colby & Chamberlin, i969; Colby & Duesberg, 1969; DeClercq & Merigan, ~969; Huppert, Hillova & Gresland, I969) (Lockart et al. 1968; Burke, 197o; I97O; Gandhi & Burke, 197o; Gandhi, Burke & Scholtissek, I97o; Goorha & Gifford, I97o; Lockart, 197o; Lomniczi & Burke, I97O ) . Specious arguments of several types have been used to support the notion of the universality of the double-stranded inducer, especially when viruses are used to stimulate interferon production. For example, in certain cell cultures, when Newcastle disease virus (NDV) is used as the inducer, interferon production occurs considerably later than when the synthetic double-stranded RNA polyinosinicpolycytidylic acid (poly rI.poly rC) is used (Finkelstein et aL I968; Vil~ek, Rossman & Varacalli, i969; Bausek & Merigan, ~97oa) . This difference in time has been attributed to the time required for the virus to uncoat and produce a double-stranded virus RNA (DeClercq & Merigan, I97O; Tan et al. 197o ). However, this assumption does not properly consider the finding that the kinetics of induction of interferon in L cells is the same for NDV and poly rI.poly rC (Youngner & Hallum, 1969) . Similarly, the finding that interferon production induced by NDV was inhibited in certain cultures by their previous exposure to interferon was interpreted as being due to the inability of the virus to produce double-stranded RNA in those virus-resistant cells, since interferon production induced in the same types of cultures by poly rI-polyrC was not inhibited by interferon pre-treatment (Bausek & Merigan, 197ob ) . Again, however, the fact that interferon production induced in L cells by both NDV and poly ri. poly rC was inhibited by prior exposure to interferon (Youngner & HaUum, 1969) was not taken into account.
These apparently conflicting results suggest that there might be more than one process by which cells are stimulated to produce interferon, and they may be resolved if it is assumed that cell cultures which give differential responses to different inducers contain mixed cell populations, each of which give distinct interferon responses. Assume also that some cell cultures (like L cells) are homogeneous and give only one response, regardless of the inducer. The same inducer may stimulate different types of induction processes depending on the type of cell it encounters, and each induction process may be regulated by a different mechanism, as has been suggested by Bausek & Merigan (I97ob) and Vil6ek (~97o). The present investigations were therefore undertaken to determine if different induction mechanisms could be found in different types of cells from a single kind of animal and whether these would be comparable to the mechanism(s) residing in a cell line which can be serially cultivated from the same organism. We have compared interferon production by primary cultures of mouse kidney cells and L cells in response to NDV and poly rI. poly rC.
METHODS
Materials. Actinomycin D was purchased from Mann Research Laboratories, N.Y. ; cycloheximide from Sigma Chemical Co, St Louis, Missouri; polyriboinosinic acid-polyribocytidylic acid complex (poly rI.poly rC) from Miles Chemical Co, Elkhart, Indiana; and Sephadex G-75 from Pharmacia Fine Chemicals, Inc, Uppsala, Sweden.
Tissue cultures. The strain of L cells used was kindly provided by Dr P. T. Allen, Brooks AFB, San Antonio, who grew them from a clone. These were grown in Eagle's minimal essential medium (MEM) modified for spinner cultures supplemented with IO % foetal calf serum. Monolayer cultures for use in experiments were prepared from spinner cultures by inoculating approximately lO 6 cells into 60 mm. plastic Petri plates in 3 ml. growth medium consisting of MEM with lO% foetal calf serum and antibiotics. Cultures were incubated overnight at 37 ° in 5 % COs atmosphere. Incubation will hereafter designate 37 ° in 5 ~o COs atmosphere, unless otherwise specified.
Primary mouse kidney (MK) cell cultures were prepared from trypsinized kidneys of weanling white Swiss mice obtained from our departmental mouse colony. Primary MK monolayer cultures were prepared by inoculating 6o mm. plastic plates with approximately 3 × Io 7 cells in 3 ml. growth medium and incubating for z days, at which time growth medium was changed. Monolayers were confluent after 3 days of additional incubation, at which time they were used for experiments.
Secondary MK cultures were prepared from 5-day-old primary MK cultures by trypsinizing at room temperature, suspending cells in 6 ml. fresh growth medium, and dividing them between two 6o ram. plates. Secondary MK monolayers were confluent after 2 to 3 days of incubation.
Viruses. Stock suspension of vesicular stomatitis virus (VSV) was prepared in the Vero line of African green monkey kidney cells, as described elsewhere (Stewart & Lockart, 197o) .
Newcastle disease virus (NDV) stocks were prepared by aUantoic passage in I I-day-old chick embryos. Allantoic fluids were harvested 48 hr after inoculation and stored at -2o °.
Interferon assays. Interferons were assayed by a plaque reduction method (Wagner, I96 0 using VSV as challenge virus. Monolayer cultures of L cells were incubated overnight with z ml. of serial dilutions of interferon preparations, washed twice with growth medium and o'5 ml. of virus suspension containing 5o to Ioo p.f.u, was added. After adsorption for I hr at room temperature, inocula were removed and plates were overlaid with 3 ml. medium containing I% agar, 2 ~o foetal calf serum, MEM, antibiotics, and o.o8 % protamine sulphate, adjusted to pH 7.2 to 7"4 with NaHCO~. Interferon titres are expressed as the reciprocal of the dilution depressing plaque numbers of VSV by 5o% (PDD 5o-¥SV). Our PDD5o-VSV unit is equivalent to 7"5 units of international mouse reference interferon.
Interferon production andpurifieation. Interferon was prepared by inoculating monolayer cultures of L cells with NDV, m.o.i. Io. After adsorption at 37 ° for I hr, inocula were removed, cultures were washed, and serum-free growth medium was added to cultures. Culture fluids harvested at 14 hr after infection were clarified by low-speed centrifugation and assayed for interferon activity. This crude interferon had a specific activity of approximately IO PDD5o-¥SV/mg. of protein. These crude preparations were purified Io-and Ioo-fold by selective precipitations and electrophoresis (unpublished results) to give preparations of interferon with specific activity of Io 5 and approximately Io ° units/mg, of protein. These preparations have been characterized and fit the criteria for interferons (Lockart, I966) . Before assay, 5 ml. samples of each preparation were exposed for 5 min. at I5 cm. to a G.E. germieidal ultraviolet light.
Sephadex gelfiltration. Sephadex G-75 was packed in a column with inside diameter of 2. 5 cm. to a height of 55 cm. and equilibrated at room temperature with o.o2 M-tris with o'I M-KC1 (pH 7"5), at a flow rate of 2o ml./hr. Samples of I ml. were applied, and fractions of 3 ml. were collected. The column was calibrated using bovine serum albumin (mol. wt ~67,ooo), cytochrome c (mol. wt~ I2,4oo ), ovalbumin (mol. wt_~45,ooo) and chymotrypsinogen (mol. wt ~ z5,ooo ). Throughout the studies, the elution pattern of these markers and the interferon samples were reproducible on repeated determinations. The molecular weights of interferons were determined by interpolations between markers.
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RESULTS

Kinetics of interferon production by L cells stimulated with Newcastle disease virus and poly rI.poly rC
Cultures of L cells were exposed for I hr at 37 ° to NDV (Io p.f.u./cell) or poly rI.poly rC. DEAE-dextran ([oo/~g./ml.) was included with poly rI. poly rC (2, Io and 25 #g./ml.). The requirement for DEAE-dextran has been previously noted (Dianzani et al. I968; Youngner & Hallum, [969; Falcoff, Falcoff & Catinot, ] 97o). The cultures were washed twice and 3 ml. of growth medium was added to each. At 2 hr intervals for 18 hr, and at 24 hr the fluids were collected. Each time, in this and subsequent studies, the cultures were washed and re-fed as above. Each sample was later assayed for interferon. ---) , lo or z5 ( ) #g./ml. for I hr. Culture fluids were harvested at z hr intervals; cultures were washed and re-fed with 3 ml. growth medium. Each level represents the average of three separate experiments.
With both inducers, interferon was first detected 8 hr after stimulation, and ceased to be produced by I8 hr after stimulation. Interferon production resulting from stimulation with NDV ( Fig. I a) was essentially unchanged in other experiments in which I and IOO p.f.u./cell were added. Maximum interferon response resulted from the use of IO #g./ml. of poly rI. poly rC, and the response was unaltered by the higher concentration. While less interferon was produced with 2 #g./ml. of poly rI-poly rC, the kinetics of production were unchanged (Fig. I b) .
Kinetics of interferon responses of primary mouse kidney cell cultures to Newcastle disease virus and poly rI'poly rC
The periods during which interferon was produced by primary cultures of mouse kidney cells in response to NDV and poly rI.poly rC were next determined.
Primary mouse kidney cells were exposed to either NDV or poly rI.poly rC, in the same manner as were the L cells. Interferon in the fluids of mouse kidney cell cultures exposed to NDV first became detectable after 8 hr of incubation (Fig. 2a) , and was produced for a further I0 hr. This is similar to the period of interferon production by L ceils. Again, the addition of DEAE-dextran to the poly rI.poly rC was necessary to induce mouse kidney cells to make interferon. The periods of interferon production in response to poly rI-poly rC at concentrations of 2, ~ o and 25 #g./ml. (Fig. 2 b) were determined. Cell cultures stimulated with ~o#g. of poly rI.poly rC produced more interferon than those cultures stimulated with 2 #g, but both concentrations stimulated responses at similar times. Less interferon was produced at all time intervals in response to 25/zg. of poly rI-poly rC, and interferon production terminated earlier than when induced by the lower concentrations of poly rI. poly rC. The interferon response of mouse kidney cells to the optimal concentration of poly rI.poly rC began about 2 hr after stimulation and ended IO hr later. This will be referred to as the early response. The other interferon responses which began at 8 hr and terminated after i8 hr will be called the delayed responses.
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I ) or z5 (----) #g./ml. for I hr. Culture fluids were harvested at z hr intervals, cultures were washed and re-fed with 3 ml. growth medium. Each level represents the average of three separate experiments using different batches of primary mouse kidney cultures. Finkelstein et al. 0968) and Vil~ek et al. (i969) reported that the early production of interferon in their cell cultures induced by poly rI.poly rC was relatively more resistant to inhibitors of RNA and protein synthesis than was the delayed interferon response which was induced by NDV. We therefore determined the sensitivities of the interferon responses induced by polyrI-polyrC and NDV in both L and mouse kidney cell cultures to actinomycin D and cycloheximide. Sets of cultures of each type were inoculated with either poly rI.poly rC (Io/zg./ml.) or NDV (m.o.i. IO). At times shown in Table ~ the medium was removed from duplicate cultures and they were washed and incubated for 3o min. with growth medium containing 5 #g. actinomycin D/ml. This concentration of actinomycin D inhibited 95 to 99 % of cellular RNA synthesis within 30 min., as measured by the incorporation of radioactive uridine. The medium containing actinomycin D was removed after 3o min. of incubation, the cultures were washed and growth medium was added to each. They were incubated until 24 hr after inoculation, at which time the medium was harvested, dialysed and assayed for interferon content. Interferon production by L cells in response to either NDV or poly rI. poly rC and by mouse kidney cells in response to NDV was inhibited by the exposure to actinomycin D until about 8 hr after stimulation. However, interferon production by mouse kidney cells in response to poly rI.poly rC was unaffected by exposure to actinomycin D only 4 hr after stimulation. These data suggest that both the early and delayed responses in mouse kidney cells require new messenger RNA, and that the production of the messenger RNA in mouse kidney cells induced with poly rI.poly rC was completed by 4 hr after inoculation, whereas the production of interferon messenger RNA induced by either poly rI. poly rC or NDV in L cells or by NDV in mouse kidney cells had barely begun at 8 hr and was not completed until about ~2 hr after inoculation. These data also suggest that the differences between the early and the delayed responses are due to differences in the induction processes rather than the production process which, once begun, continues for a ~o hr period (Fig. 2) 
Requirements for RNA and protein synthesis for interferon production in mouse kidney cells and L cells
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NDV or poly rI-poly rC. After I hr of incubation cultures were washed and inocula were replaced with either growth medium or growth medium containing IO or 50 #g. cycloheximide/ml. Cultures were then incubated for 24 hr at which time fluids were collected, dialyzed, and assayed for interferon (Table 2 ). Both concentrations of cyctoheximide used inhibited greater than 95 % of protein synthesis in both types of cells, as measured by incorporation of radioactive amino acids. While interferon production of the delayed response type was completely inhibited in both cell types by IO #g. of cycloheximide/ml., this level of cycloheximide inhibited interferon production of the early response type by only 50 %. In fact, interferon production of the early response type was only 75 % inhibited by 5o #g. of cycloheximide/ml. 
Molecular weights of early and delayed interferons
Different molecular weight species of interferons have been reported by many investigators. The molecular weight of interferon recovered depends on the type of inducer material, the type of cell induced, and the time after induction (Vil6ek, I969). It was, therefore, of interest to ascertain the molecular weights of the interferons from the two types of mouse cell cultures in response to the different inducer materials. The molecular weights of partially purified interferon from L cells produced in response to NDV (specific activity approximately lO 6 PDD 5o-VSV/mg. of protein), interferon produced early by mouse kidney cells in response to poly rI.poly rC, and interferon produced from 8 to 18 hr by mouse kidney cells in response to NDV were determined by gel-filtration through a Sephadex G-75 column. The activity of all three preparations eluted from the column after similar elution volumes which corresponded to molecular weights of only one elution peak of activity occurred for each preparation. This is consistent with the interpretation that the interferons may be coded by the same cistron, produced by similar means, but induced by different mechanisms.
Interferon production by cells previously incubated with interferon
A number of cultures of both L cells and mouse kidney cells were incubated overnight at 37 ° with several concentrations of mouse interferon. Interferons were removed; cultures were washed and inoculated with NDV (m.o.i. Io), or poly rI-poly rC (Io/~g./ml.). As before, the amount of interferon produced during a 23-hr period was determined for the various cultures. As seen in Fig. 3 a, interferon production was inhibited in interferontreated L cells regardless of whether NDV or poly rI.poly rC was used as the inducer. These results confirm those of Youngner & Hallum (~969). Interferon production by mouse kidney cells induced with NDV was also inhibited by interferon pre-treatment (Fig. 3 b) . However, interferon production stimulated by poly rI.poly rC was produced normally in interferon-treated mouse kidney cells (Fig. 3 b) . A similar inability of interferon-treatment to inhibit an early interferon response brought about by poly rI-poly rC has been observed in human foreskin fibroblasts by Bausek & Merigan (I97ob) . In fact, these authors found that the yield of interferon induced by poly rI.poly rC was increased about fourfold by interferon pre-treatment. We also found a fourfold increase in the yields of interferon by Units of interferon]2 ml. Units of interferon/2 ml. used for pre-treatment used for pre-treatment interferon-treated mouse kidney cells when they were stimulated with 2 #g. of poly rIpoly rC/ml, which, as shown in Fig. a , only induced yields about 25 % of the maximum but found no effect of interferon pre-treatment on the yields when an optimal concentration of inducer was used. The inability to inhibit the early production of interferon by mouse kidney cells stimulated with poly rI.poly rC further substantiates the suggestion that a different mechanism of interferon induction is involved. Additional experiments of the type just described have been performed using crude preparations of mouse interferon (specific activity approximately IO PDD 5o-VSV units/mg. of protein) and partially purified preparations of interferon (specific activities of approximately Io 5 and [o 6 PDD5o-VSV units/mg, of protein). The inhibitory activity/unit of antivirus activity did not change with purification, suggesting that the inhibitory activity is 
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43 associated with interferon. It was also found that no inhibition of interferon production developed in cells if cycloheximide (IO/zg./ml.) was present during the period of pretreatment (Table 3) . Thus, for the interferon induction process to be inhibited by interferon pre-treatment, protein synthesis is required. We also found that at least 8 hr of incubation with interferon was required for the inhibition of interferon induction to develop in cells. Our results agree with those of Paucker & Boxaca (~967). 
Time of production of interferon by cells pre-treated with interferon
Several investigators have reported the earlier production of interferon when the cells they used were incubated with interferon before exposure to inducer (Friedman, 1966; Levy, Buckler & Baron, I966; Paucker & Boxaca, I968; Rosztoczy & Mecs, 197o) . The period of time after the addition of an inducer during which the addition of actinomycin D would inhibit interferon production was also shortened in interferon-treated cells (Levy et al. 1966 ).
Interferon messenger RNA was therefore presumably produced earlier and more quickly. These reports prompted us to determine the kinetics of production of interferon in interferon-treated L and mouse kidney cells induced by poly rI.poly rC and NDV. Groups of L and mouse kidney cell cultures incubated overnight with interferon were induced by NDV or poly rI.poly rC. The period of interferon production induced by NDV in interferon-treated L ceils and mouse kidney cells was considerably earlier (Figs. 4a and 4c) . Similarly, the period of interferon production induced by poly rI-poly rC in interferontreated L cells was also earlier (Fig. 4b) . However, the period of production of interferon by mouse kidney cells in response to poly rI.poly rC was unchanged by interferon pretreatment (Fig. 4d) .
We then determined that the earlier production of interferon caused by interferon pretreatment also became resistant to the inhibitory action of actinomycin D more quickly. The experiments were done in the same way as those previously described using actinomycin D, except that the cultures of each cell type were incubated overnight with interferon before inoculation with either NDV or poly rI. poly rC. Interferon production by all the interferontreated cultures were largely actinomycin D-resistant by 4 hr (Table 4) . Thus interferon pre-treatment permits a much more rapid induction of interferon messenger RNA. 
Repeated stimulation of L cells and mouse kidney cells
Since interferon production by mouse kidney cells induced by poly rI-poly rC is not inhibited by interferon treatment, mouse kidney cells should not become refractory to a second induction of interferon by poly rI-poly rC (Fig. 5) . While either NDV or poly rIpoly rC induced a refractory period to induction of interferon by NDV, neither NDV nor poly rI-poly rC induced a refractory period to the induction of interferon by poly rI-poly rC in mouse kidney cells. Primary mouse kidney cells could, therefore, be repeatedly stimulated with poly rI-poly rC, yielding the same amount of interferon after each new stimulus. Poly rI "poly rC --I o 2 IO 4 IOO 8 IOO * Cultures were incubated overnight with 2 ml. growth medium containing either 3 units of interferon, for cultures to be induced with NDV, or IO units of interferon, for those to be induced with poly rI-poly rC.
t Interferon yields represent the sum of the amounts of interferon produced before and after actinomycin D and are expressed as % of 24 hr interferon yields from interferon-treated cultures which were not treated with acfinomycin D.
1o #g. of poly rI-poly rC and IOO #g. DEAE-dextran/ml. Hr after initial induction Fig. 5 . Repeated stimulation of primary mouse kidney cultures with poly rI .poly rC and Newcastle disease virus. Cultures were exposed for ~ hr at 37 ° to either o'5 rnl. NDV, m.o.i. IO, or I ml. containing xo #g. poly rI "poly rC and Ioo t~g. DEAE-dextran. Cultures were then washed, re-fed with 3 ml. growth medium and incubated for [ 2 hr after poly rl. poly rC inoculation or z 4 hr after NDV inoculation. Media were harvested, cultures washed and restimulated by exposure to indicated inducer. The numbers represent interferon titres in PDD5o-VSV units/2 ml. ~, poly rI.poly rC; It, Newcastle disease virus.
During our studies with mouse kidney cell cultures, we observed that the titres of interferon in response to NDV and poly rI.poly rC varied considerably from one batch of cultures to the next. The titres were either nearly equal for each type of inducer or inversely related (Table 5 ). This suggested that the cultures consisted of two distinct cell populations, one that responded to poly rI.poly rC and one that responded to NDV, and that the proportions of these cells fluctuated in different batches of primary mouse kidney cell cultures, as an inadvertent consequence of the techniques of preparation of primary tissue cultures.
Since it is known that some cells are not stable in serial cultivation, we studied interferon production by secondary cultures of mouse kidney cells to poly rI.polyrC and NDV. Secondary cultures of mouse kidney cells derived from primary cultures which responded to both NDV and poly rI.poly rC failed to produce interferon in response to poly rI.poly rC. The secondary cultures still could be stimulated by NDV (Table 6 ). These data support the interpretation that our primary mouse kidney cell cultures contained distinct cell populations, one of which was induced only by NDV to produce interferon from 8 to t 8 hr and another which was induced by poly rI.poly rC to produce interferon from 2 to I2 hr.
DISCUSSION
One of the important points to emerge from these studies is that primary mouse kidney cell cultures, which can be observed to be heterogeneous with respect to cell types, are also heterogeneous with respect to the processes by which they are stimulated to produce inter-feron. The heterogeneous nature of interferon production in cell cultures has been previously observed (Vil6ek et al. I969; Finkelstein et al. ~968; Bausek & Merigan, 197oa ) but until now the differences have been attributed to differences in the materials rather than due to different induction processes. Our work shows that mouse kidney cell cultures contain distinct cell types with respect to the nature of the induction process and their ability to be stimulated by different inducer materials. It is tempting to suggest similar heterogeneities may be fairly common when non-cloned cells are used. The serially cultivated line of mouse L cells apparently have only a single process for the induction of interferon production, and this process was shown to be stimulated and controlled in the same manner, irrespective of the inducing material employed.
It seems fitting that the one cell type in primary mouse kidney cell cultures that did survive passage was similar to L cells in all the comparable tests of interferon induction and production except one. The reason these cells could not be stimulated by poly rI.poly rC is not understood. They serve as the first example of interferon-competent cells that are refractory to induction by poly rI-poly rC.
The population of cells in the mouse kidney cell cultures that was stimulated only by poly rI-poly rC makes its messenger RNA for interferon very early. Thus interferon production became detectably resistant to inhibition by actinomycin D at 2 hr after stimulation and completely resistant by 4 hr. Likewise, interferon production began at 2 hr after inoculation and ceased Io hr later. The reason for the cessation of interferon production by these cells is not known, but, interestingly, this population of cells could be stimulated many times to produce full interferon yields after each stimulation. The ability of these cells to be repeatedly stimulated to produce interferon appears to be a difference from the early interferon production found in human foreskin (Bausek & Merigan, 197ob) or in rabbit kidney cultures (Vil6ek, 197o; BiUiau, 197o) . However, when Bausek & Merigan (I97ob) exposed human fibroblasts only briefly to poly rI.poly rC, they also observed no refractory period to repeated stimulation. The exact cause of the refractory period is unknown but it might be associated with the exposure of cells to higher concentrations of poly rI.poly rC or prolonged exposure to lesser concentrations. Bausek & Merigan (i969) reported that during a I hr exposure period, enough poly rI.poly rC became cell-associated to mediate the production of interferon, and that 2o times more poly rI.poly rC became cell-associated after an 8 hr exposure. We found a diminished interferon response in mouse kidney cells when we used higher concentrations of poly rI.poly rC, and interferon production was terminated earlier (Fig. zb) . Falcoff et al. (I97O) reported that a dose of IO #g. of poly rI. poly rC gave peak interferon responses in vitro, while higher doses were toxic to the cells and gave correspondingly lower levels of interferon. It seems possible that the refractory period is due to cell toxicity induced by high concentrations of accumulated poly rI. poly rC. Some support for this interpretation is also offered by the results of Margolis & Levy (197o) , who found that as the concentration of poly rI .poly rC was increased, cell RNA synthesis decreased, and as the period of exposure to poly rI .poly rC increased, cell toxicity increased. Also, Flikke, Kjeldsberg & Lahelle (197 o) reported that cells grew normally in the presence of 5 #g-poly rI-poly rC/ml, but failed to grow and died in 25/zg. of poly rI.poly rC/ml.
While we present no data to disprove the notion that virus induction of interferon production requires the formation of a double-stranded RNA molecule, our results certainly weaken the arguments that the longer time lag that usually accompanies induction by NDV is due to the time required for NDV to form a double-stranded RNA (Finkelstein et al. I968; DeClercq & Merigan, 197o; Tan et al. I97O ) . There is no difference in the time required for either NDV or poly rI-poly rC to induce interferon production in L cells (Youngner & Hallum, I969) , and since the time required for induction by NDV can be shortened by treatment of the cells with sub-inhibitory amounts of interferon, it is hard to imagine that this results from accelerated production of virus double-stranded RNA in interferon-treated cells. Also, interferon production by L cells in response to either NDV or poly rI.poly rC is equally sensitive to inhibition by cycloheximide. It is, therefore, difficult to imagine that virus processes exist which are more sensitive to protein inhibitors than those for cellular protein synthesis and are required to the induction to occur, as suggested by Finkelstein et aL (I968), Vilrek et al. 0969), and DeClercq & Merigan 097o). Although the relative resistance to inhibition by cycloheximide of interferon production by mouse kidney cells in response to poly rI.poly rC was similar to that found by the latter-named authors, the significance of this finding remains an enigma, especially since sensitivity to inhibition by actinomycin was present. The concept that some cells may release interferon cannot be discarded but it is difficult to see the need for RNA synthesis.
Since the cells in mouse kidney cultures that are rapidly induced to produce interferon by poly rI-poly rC are not affected by interferon pre-treatment, and the pre-treatment of L cells with interferon inhibits or temporarily hastens interferon production in these cells, it seems that at least two distinct induction processes exist in mouse cells, and that each is differently controlled.
The ability of interferon pre-treatment to shorten the induction period is of especial interest. If it is hypothesized that interferon induction is a process requiring more than one step, perhaps one of the steps can be performed by interferon (or interferon-induced substance). Cells which are only rapidly induced might lack a requirement for one of the steps (i.e. that which is performed by interferon pre-treatment). The requirement for multiple steps in the induction process, in addition to explaining difference in lag periods, might also explain the greater sensitivity to protein synthesis inhibitors. One might suspect that interferon-treated cells, which would be 'partially induced', would be able to produce interferon in response to certain inducers which were not sufficiently stimulatory to induce interferon production in normal cells. Evidence that this is possible has recently been found. The MM strain of EMC virus, which is unable to induce interferon production in L cells, is an exceptionally good interferon inducer in interferon-treated L cells (Stewart, Gosser & Lockart, ~97I) .
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